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SUMMARY

The operstion of the Health Physics Division during the year can oe divided
{nto three main programs: Health Physics Weasures for Laboratory Opera-
tions, Radiological Safety Evaluations, and Special Operations,

Program ) - Health Plyeice Measures for Laboratory Operations

Bealth Physics Divlision contimued its regular monitoring services for
varicus selentific divisions of the laboratory, Only 133 routine monitoring
surveys and ca. €0 special monitoring surveys were performod in various
Laboratory work spaces, The reduction in the number of surveys was the
direct result of a manpower shortage during which tize this particular
progren was temporarily halted, There were two minor radiclogical accidents
{n 1959, cne of which revealed a beta exposure of 3.5 rad. Five minor con-
tsnination incidents occurred during the year, three of which involvel com-
taminetion of the clothing of persomnel of the Laboratory, Im each case of
contanination, the clothing and equipment were succersfully decontaminated,

The dosimetry service for the Laboratory, NROL visitors amd various outside
agencies was continued, Twenty-one exposures in excess of the monthly
maximus personmel sxposure (1,2 r) were detected during the yeir by the

f{lp badge program, Twenty of these exposures, varying from 1,5 to 4.0 7,
vere associsted with the Camp Parks experimental program, The remaining
ex-osure involved an investigator who received 1,42 rem of garma and peutron
radistion while working at the University of Califarnia 60-in. cyclotronm,
Lecountadbility services for rediosctive materisl emd for eyclotron- and
reactor-irradiated sarrles were carried out,

The radioactive waste dieposal operetion continued discharging at sea

during 1959, Analysis of the results of the envirommental monitoring progras
ivdicated that there was no significant relesse of radicective aeroscls by
NHDL operations during 1959, The air end water effluent monitoring system
was con, <ted erd placed in working order during the year, The over-all
operation of the system indicated that it is superior to previous equipment
of this type used by the Laboratory,

The rediologleal sefety instrumentation program continued; s remote area
monitoring system was ins'slled and a protciype watler line monitor was
ilt to monitor continuously ome of the main sewer lines from Bldg, 815,

Program 2 - Radiologieal Safety Evaluztions

The Laborstory received many rejuests from ships and ocutside activities for
assistance in the evalustion of special radiological problems, Included

ware the somdtqring of facilities axd offices for conlaminstion, the ral{tration
of instruments, and decontaminstion of a barge. Rai-S:fe Inct, were written or




reviewed, training films were reviewed, and informstion to be incorporsted ima
Bu¥eps ordnance pamphlet was sutmitted. Training courses in rediclogieal
safely were written for and presented to outside setivities se well as NRDL

groups,
Prugrap 3 ~ Special Operetions

The Fealth Physics Division continued its support of field opsrations,
The Stoneman II rad-safe report was issued. The RADCON program wee

given rad-safe support in checking out counting oquipment, and in the
preparstion of etandards for field use with monitoring instruments,
Radiological safety support was provided for three NOTS Preject 173 wespons
vilrerability tests. An evalustion of the contamination potential of the
operational suitability test program conducted st NOTS was made. A radic-
logical monitoring survey of air, soil, ssnitary sewer effluent, and
vegetation in the Cemp Parks area was made before and after the arrival of
radiosciive materisle, A document entitled "Rsd-Safe Criteria for NRDL
Operstions st Capp Psrks" wes issuved.



Frogram 1,0 ""—‘Mﬂi&!ﬂmmm

This program is chiefly concerned with direst health physice support
of Lsboretory cperstions, 4n aversge of &% of the availeble effort was

expended on Prograe 1.0 assignments, This progran s divided into Mve
subgroupe to facilitate program planning and reporting,

Project 1,10 rat Cons tion &
General

The routine monitoring program was contirued during 1959, However,
during the third quarter of the caleidar Yesar, the progras was te
halted because of & manpower shortage, Nevertheless, 133 veekly and monthly
Surveys of all spaces where radicisotopes are no used ware completed
Guring the year, XNo evidence of significant amounts of uncontrolled
redioactivity was disclosed, Only two minor discrepancies were observed; one
involved contaminetion im some of the Lsboratory sinks; the other was low-level

floor contamination in the laundry, & result of the handling of contaminsted
Clﬂthiw.

The annual Leborstory-wide monitoring survey was completed, No
detectable contamination was discovered in uncontrolled locations,

Chemical Technolozy Divi sion

Fajor effort sae jut forth an prejoring Sor the HYDRA I test to be
wsde at the David Taylor ¥odel Basin (DNB), A radiologicsl safety plan,
Cooumenting the rad-safe toverage to be provided for the operation, was
prepared, The red-safe materisls and equipment needed in support of the
operation were sssexbled and shipped to the DTMB, Project personnsl were
indoctrinsted in red-safe techniques to be used during the operation,

The rough draft of the red-safe report for HYDRA 1 was completed
end reviewed, The final draft, resdy for submission to the NRDL Reports
Review Board, is scheduled for conpletion early in 1960,

A seriss of bu'lding wash-down studies were completed during the first
quarter. Stoneman-type soil with 0,1 curies of Lal¥0 (Materials Test
Resctor (MTR) irredistions) was used as s tracer, Pission products in the
millicurie range (NTR irradiation) were used in the decontaminstion studles,
The studies were condyusted by the Technisal Developrents Branch,

The Aralytical srd Standards Brench processed curie quantities of
short-lived fission products (MR irradistion) in Bldg, 506 to produce
millicurie quantities for rediccienical studtes condueted in Bldg, 815,

¥icrocurie quantities of fission products (cyclotron Lombardment] were also
veed,



containing irredieted L roduced redistion levels inconsistent vith
the smount of Lald0 rodu It was found thet 175 alumimum (contain-
irg 3-1/2 to 4-1/2% copper) bed been used in the capsule comstruction
:nwaa of the specified 26 aluminum (containing 0.2% copper ). The 13-hr
m®Y produced during the irrsdistion raised the redietion levels above
those sccepteble to ICC specifications for the type container being used
for shijment, New capsules vill be fsbricsted from 25 aluminum and for-

varded to the MTR.

An investigstion vas made of & report from the MIR that capsules
)

Preliwinary arrangenents were made to determine the availebility of
the lio Pool-type Reactor and the General Electric Test Reactor at
Vvallecitos to perform short-time {rradistions for KRIL.

Nucleonic. “*vision

A LOO-¢ xie 0060 source, in a special shielded contalner, is being
ysed st mal’ iple positicns and angles to similate a passing cloud of
fission prciucts.

A sesies of slsb-shielding exgsriments vere conducted in the KRIL
svath grce range, The LO-curie Co™" source, with * geometry, used
tginally, vwes later replaced by the 400-curie Co” pource. By operat-
irg the source remctely and T ssining behind barriers, persconel exposure,
tn geperal, vas limited to less than 10 sr/hr. Exposure levels up to 100
#=/hr vere experienced for very ghort times during the opeping and clos-
1723 of the source holder plug. The maxinmum dose rate observed at the
rence bounding the area was 1.5 mr/nr. Later the source vas oriented &0
ce o bemm over the water in a southeasterly direction. A monitoring
cirve' ‘es mede on the opposite shore line in the dump area nesar
Candl ! %, Only beckground levels were chserved, The radistion
404 with signs st the 10 mr/hr contour. Constent sur-
vzillance s wailer aree out to 2,000 £t will be maintained whenever
the sowrce 1s exposed, The security of the eree ves tightened to ensure
complete compliance with requirements set forth in 10 CFR 20,

e

Doam

A series of ship-shielding experinmentg were conducted on the deck
of the USS COWPENS using the 2000-curie Co "snake-gource”. The maximam
radistion intensity, &s measured on the pier sdjacent to the ship, wves
ebout 300 mr/hr. Maximm exposure levels cbserved in the vicinity of
persomnel were sbout 10 mr/hr. FPersomnel are not permitied on the pler

vhen the source is exposed for experinentation.

Preliminary vork Las been accomplished relative to the procurcment
of & Kg Pu-Fi neutron source. On receipt of the necessary informstiom,
{3.e lsborstory will reguest, from the Atcmic Bnergy Commission, a modifi-
cetion of the Pu possession Jimit of NHIL license SKM-35.



Sy e W

Specirl monitoring eurveys were made to delineate the neutron
besns produced by the NRDL Van de Graeff accelerstor vhile genersting
a deuteron beam. The target 1s located about 50 ft from the axis of
the sccelerstor tank. When the deuteron beam was bent 90 deg from the
verticsl, & neutron flux vas generated the magnet. At & machine
potential of 0.9 Mev, & flux of 1200 u/gsl‘mo:c (150 -ru/hr) vas observed,
The operetor wes advised to make any adjustments at 0.6 Mev end then
evacuste the erea before a;aisi the potential. The neutron flux at 0.6
Mev ves less than 25 n/cr’ /secD?S mrem/hr ). With ‘e lov besm currents
used during experimentel meesurements, no neutron fluxes vere detectabdle
in the vicinity of the target.

A 200-curie 0:»60 source is nov in use in the fourth floor instru-
ment calibration range (Room 4121). The radigtion levels around
noaglhm wvere measured with the 200-curie Co end the 120-curie
Cs131 gources both open. The weaximume lev ' observed outside the direct
cone of the beam wes 15 mr/hr with & 0,1 mr/hr minfmum and & mr/hr
sverage, The rgaiauon levels outeide Room 480 vere meesured with
the 25-curie Co source open. The maxinum level observed outside
the bean cove was 0.75 mr/br vith 0,16 mr/hr minimm and 0.4 mr/hr
EVETEge.

Delinestisp of the redietion beams of the 200-curde 0060 source and
of the 120-curie si3( cource with permanent floor marking and @ 3-f%
chain barrier {s planned for the purpose of providing more positive dosage
control in the lnstravent calibratlon renge (Re. 4121), Operating conditions
:il{r:; indicated by flashing red and white 1ights interlocked to each source
Qu -

The Radiological Fuysics Branch was given assistance in the prop-
arstion of bete plagues for film dosimetry studies,

Installecion of & 10-curie 0060 source in the "clinetic simuletor"
is being planned. locel shielding will bte used to reduce the rsdistion
levels in the rear of Pldg. 815 to less than 2 mrfhr.

Bislogical and Medical Sciences Division

The radiation leak in the Westinghouse 250 KV X-ray control penel
in Room 591 hes been repaired, evea though 1t vas determined that no
significant rsdiation hezsrd existed. Additional lead shielding vas
placed around the prwer cable poris. It was determined that the redis-
tion lenk was due to the failure of the Westinghouse repeirman vo replace
8 lesd coller when the X-ray machine was lest repalred, It was recommended
that & thorough check be mede of the shielding integrity following aliera-
tions and prior to the cfficial acceptance of the repair,
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An inspection was made of the 1 MEV X-rey installation in Bldg. 510A
in order to determine that all red-safe controls were still in effect.
Bo discrepancies wvere noted. The safety line to the right of the control
panel ves repainted end nev "Radistion Source" signs vere posted. The
environmental monitoring film on the rear cyclone fence was processed
sfter & continuous l-yr exposure. The accumulated dose on the film was 200
mr, vhich would average out to 0.6 mr/day. The machine had been operated
in March 1959 for 82 hr over 13 separste deys for animsl irradietion
experiments by the Bio-Puysics Branch. No significant personnel exposures
were noved,

Ko The p of the Blo-Chexistry Branch involving the use of tritium,
K end BrYS {n humans ves contirued during the first quarter. The detect-
‘ng equipment has been refined to the exteni thet much smeller quantities
of redioisotopes ere used (f.e., 15 uc of instend of 50 pe). later in
e yesg en applécation for the renewel of the NRDL human use license for
K<, Br

, and B2 vas forwsrded to tle AEC vie BuShips and BuMed.

A monitoring survey of Room 5149 after the use of & thorotrast com-
pound in animals indicated no detecteble contaminstion. Investigation
of an ultrasonorstor apparstue for disolving trace quantities of wranium,
Toested in Room S5125, revealed no indicaticn of space contaminatiom.

Feulty opersting procedures involving the use of ope of the portable
i-ray units resulted in a radiastion exposure elmost in excess of the monthly
ruximm permissible exposure (MFE). A nev cperating procedure for )1
X-r&y units has been issued and posted to prevent future instances of this

v.B t'»ire;

Reutine rad-ssfe suppurt was provided during the t!ngatiugzof 22
-pw:-!mem,s"énwlving millicurie quantities of HTO, o Fe’7, PP, Ra ,
Srsg, end K

The incressed use of finger badges was recummended in order to deter-
rine vhether any significant hand exposures result froum the present
routine handling procedures of isotope solutions. To dete, no significant
exposures heve been detected.

Technical Services Department

Daring the monitoring survey of the NROL barge (YFN-16), contamina-
tion of tanks, piping, floor spots, and & spray booth vas found to be at
s nominal Yevel of 5 mr/hr (O.W.). Burfece deconteaminstion methods and
removal of the piping reduced the contaminstion end 8 final clearsuce of
the barge wes esteblished.
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Tventy-five special vork permits vere issued during the year,
This vork {ncluded packaging of waste materials, hood 4. -“ntamination,
coptamineted equipment repeir, and the general clean-up o. specific areas
end buildings. The amount of contaminetion involved in the work was minor
and no significant red-ssfe problems wvere encountered.

In viev of pest difficulties resulting from handling scid liquid
vastes containing rediosctivity, a new pick-up procedure was estadlighed,
Personnel responsible for wvaste pPick-up bave been provided with kite
containing & solution of thymol blue (s pH indicator vhich glves a
positive color resction) and & quantity of sodium hydroxide. The use
of the kits has been very satisfactory and excess acidity in several
collection Jugs, detected et time of pick-up, vas neutralized on the
SM.

A steam clesning unit with detergent pick-up vas procured for use
in the decontaminetion facility in Bidg. 364. Use of this unit in the

decontamination of ret cages and source containers has proved slmost 1004
effective,

Monitoring support ves supplied for the packeging and marking of 200
érums and 10 dlocks of KRDL radiosctive vaste., In eddition, support wss
supplied for the monitoring and lebeling of 300 drums of UCRL vaste,

Routine rad-safe support wvas given to the day-to-day service
cperstions of the Mechnical Services Depsriment.

Accidents

Two minor redio’ ;gical eccidents occurred during the year.

On 20 October 1959, & small mmount of contaminetion (500 cpm) found
on the shoes of & maintenance men led to the disclosure thet contaminated
ret 1ivers (20 mrad/nr at 1") hed inadvertently been pleced in & vaste
backet in Room 525. No detectsble contaminetion was fourd in the corridors
of the fifth floor. The {ncident ves due to failure to follow establishesd
procedures for the dlspossl of contamineted animel veste. The initial
shor contaminetion vas disclosed in & routine hand and shoe check at the
end of the vork dey.

In late October 1959, during the monthly processfing of NRIL f1lm
badges, a high beta exposure (3.5 rad) was discovered on the badge of one
individual in Bio-Med. A check of the work environment disclosed uncon-
trolled 585 contamination * 4 Room Sk9 (10- 30,000 e¢pm) and on the work
clothes (1-3,000 cpm) of the person imvolved. A urinalysis for Sr and
gross bets vas negetive. All contamination was removed or stabilized for
future removal,

1



Spills i
Five minor epills occurred durin *™. year.

Shoe contemination resulted from s mimor spill of v 4n

Room 622 on 6 February 1960. All contaminetion was succegsfully
removed.

In the first quarter e epill occurred during the filling of &
17quid veste drum. Internel corrosion of the drum developed a hole
through which about 35 gal of 1liquid escaped to the asphalt., An area
of evout 75 eq. yd. was contaminsted up to levels of 20 mr/hr (O.W. ).
No alphs contamination wes detectsble., A redio sssay of the contents
of the drum {ndiceted a specific activity of 7 x 10°3 ucfce, The area
wes decontsminated by removing « surfece layer of ssphalt (to s depth

of b 4n. in gpots). The maximum radistion level in the hole wes 1 or/hr

(0.W. ). Thie was reduced to less then 0,2 mrfir (O.W.) vhen the depres-
sion vas filled with & layer of concrete,

Jn Room 682 on 20 August 1959, & sc” ‘tiom containing 20,000 cpm
of Sr) was spilled. The investigator's hirt vas contaminated to the
order of 300 ¢cpm, After the shirt was weshed in the NRDL decontamina-
tion lsundry, it wes relessed ‘o the owner.

A mpall spi1ll occurred during the third quarter of the year in the
vaste disposel area (Room 707) when & liquid-f1)led drum developed a
iemk. The waste was low level end no detectsble surface contaminstion
resulted, Acid vastes which had not been neutralized prior to pick-up
~&d brought ebout the drum leek. A revised piek-up procedure for the

-

~eboratory should prevent ihe recurrence of similar incidents.

Seversl persoms susteined minor face and hand contaminstian s @
result of decontaminstiing the hood in Room 1109, in spite of the fact
that they were completely outfitted in protective clothing. Skin dezon-
taminstion measures proved effective and resulis of urinalyses indicated
f-.naggsenc-e of internal contaminstion. (The costaminent {nvoived was
Hen; )

On 2 November 1959, a minor epill involving nal"" and Csl37
oceurred in Room 667, Floor contaminstion (50,000 cpm) and clothing
contanination (20,000 cpm) vere minor. No skin contamination was
cbserveds All contamination wes successfully removed.




Project 1.20 Dosimetay
Film wae processed for NRDL and outside activities as follows:

NRIL Film Processed
Lsboretory personnel 7.5
Laboratory visitors 1,k
Eovironmental monitoring L
Calibretion film 2"
special (wrist badges, etc.) b
HYDRA 1

NRDL personnel 15
IIMBE persounel 17
Camp Parks
KRDL pereonnel and visitors 385
Bavirommental monitoring %6
Calibretion film 5
Speciel film for Chem-Tech 33
Other 7
RADCON Team 5
SUBTOTAL 10,189
OUTSITE ACTIVITIES
San Francisco Naval Shipyard 1,046
Tressure Island
Radiac Maintensnce School
end Dispensary 2,939
INGMAT Loy

Port Chicago 221
NAS MoffTett Field 51
MSTS, &an Francisco 17
Marine Corps Fwé Supply Annex 11
NSC Qakland €3
USH MSper.sBr’y, 50 Fell Stn |Sc?n 31
DPWO, 12 ND 12
NAS Fallon 6
McClellan Air Yorce Base .

SUBTOTAL 3,887
GRAND TOTAL 14,076
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Tventy-one exposw s in excess of the MFE were detected during the
year by the film badge progrem for NRIL personnel and visitors. A Chea-Tech
investigator received 1.42 rem of gamma and neutron redistion vhile work
&t the University of California 60-1n. cyclotron, The compensation for this
technical overexposure of 0.12 rem was & 3-dsy period without exposure to
fonizing radistion. The iuvestigator was cautioned to avoid unnecessary
exposure. A report of this case vas made to BuMed {n accordance with
estsblished directives, Tventy exposures were aseociated with the exper-
irental program confucted st Camp Parks., The exposures varied fram 1.5
to 5.0 r. The average exposure wvas 2.6 r. In only one case was the total
for the yesr more than 5.0 r (5.25r). The details of these incidents have
been reported to the ARC and BuMed in accordance with esteblished directives,

In eddition to the film supplied by Nibu, some film badge monitoring
was done by a commercial fi'm nonitoring service on a contract basis, The
s2rvice provided was for meutrom dos’getr:- and finger rings for be
exposire, Reutron badges mumbering 131 were exposed during the year, The
maxinmum monthly dose inficated was 10 wrem, Evaluation of 51 finger

exposures vas made, The maximum exposure for a five-veek period was 6,4r,
(The hand MFE for this time interval is T.5r.)

The accompanying bur grazh presents the distribution of radiation
firesures a5 indicated by 11im cosimeters for the L99 enployees on board at
Lo« end of the calendar year 1959, Fersonnel terminating prior to the end
of the calendsr year 1959 are not included in the total. The average annual
eXposure per person was: X ray and ganma, 200 mr; beta, 35 erad; and
neulron, 1 nrem. The maximum X ray and gamra exposure was 5,3 r experienced
during the engineering scale reclamstion studies conducted at Camp Parks.

The maxinum beta exposure of 3.5 rad occurred in the Biological and Medical

Sciences Division, Ejparently from contamination on the personal clothing
of one investigator.
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Bio-Assuy Program

the Radiclogical Health Division during the year.

Mvision Rumber of Samples
Gross sism cific Isotope
Bic-Med 38 1 - re”d
Chem-Tech GgEe
30
2 - s:—gfo
21 - Eg
36 - H
% - I".11»‘0
ineering c
1y
10 - Lell0
Y19 mlho
Nucleonics 30
s 1 1 .- palbo
Bealth Paysics 6
1%# :
3 mlho
e ' ¥
12 - B
Rediological Health i - asitg
1 - Ba
Tech-Info "
Froject Officers 5
Adrinistretive Dept. 8
Civiilan Persomnel ¢
Becarity 1
xorg 1 - 0
e 19 - hgg
RAD Concord l - Ra
SFRS 4 - P39

® No significant activity
% Pre-operational urine smmples for HYDRA I
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The following teble swmarizes the bio-assay results received from

Results

NSA®

NSA
N3A
NSA
NSA to 2.4x10°3,c/1
NSA
NSA

NSA
NSA
NSA
bx10°2 we/1

K3A

KSA
N2A

NsA
NEA
KEA
NSA
REA
NSA

+ --b
Oxil C/l
NSA &

NEA
NSA

REA
NSA
RSA
NSA
NSA
NSA
REA




During the secopd quarter of 1959, the Bic-Assay program wvas
placed under the direction of the Medical Depsrtment. This action vas
the result of recommendstions made by & committee camposed of personnel
from Health Paysice, Radiological Health, and Analytical Standards.

Project 1.30 Radiclogical Services for Laborstory Operstions

Accountability

The following teble summarizes the radioisotope orders processed
and shipments received for each division during the year.

Division Ocders Processed Shipments Received
Bio- Med 43 orders - 501 me 113 shipments - ST4 me
hem-Tech 27 orders - 1181 mec 52 shipments - 506 me
Nucleonics 20 orders - 2009 me 18 shijments - 2511 me
Health Physics __3 orders - 1150 mc 6 shipments - 1125 me
TOTALS 93 orders - 4841 me 189 shipments - 4716 me

Multicurie sourceg were received ss follows:

_Division Radioisotope Quantities
(hem-Tech 13239 - Al foil 0.62 g Pu
Eyuo 100 5 ) 20 ¢
Ba - la 130 curies
Nucleonics H 66 Zr tsrget i€
Co 100 ¢, 206 ¢
Pu- Be 80 g Au

Tirty-five cyclotron and resctor-irradieted samples were processed
snd received during the year. Az undetermined gquantity of activity was
produced in these frrsdisticns.

On the sverage, about 103 items totaling 1.90 curies of radio-

sctivity were in use by the laboratory throughout the year, and seventeen
{tems totaling 107 me were stored 4n Room 1109.

17




The following table swmarizes the rediocactive sources currently
evailable in the Laborstory:

Isotope Number Total tit

co60 49 1770 ewtes (0.7 me to 809 o)
csl37 6 450 curfes (1 me to 200 c)
™o 1 1119 mg (0.1 to 500 mg)

Ir1 1 1.9 curies

gr?° Lé 3.3 curtes (1 me to 2¢

Ra-Be 5 138 mg Ra (2 to 100 mg

rg-ne 3 162 g M (2 1o 80 g)

Ho-2r b

€ curtes (150 me to 2.6 ¢)

Three point ecurces were prepared for the Nuclear Radiation
Brench, &8s follows:

Aulgg 2 curies
'.’:.lhl 40 me
Ce 58 me

The NRDL Byproduct Material license has been repeved with an
expiretion date of 31 March 1961,

As requested, the ABC Las included in the licemse a condition that
Permits byproduct material to be used at any Nevy, Army, or Alr Force
facility provided such use {s under the direct supervision and control
of Lsborstory personnel in secordance with procedures established by the
NRIL Rsdioisotope Comulitee. This wild greatly simplify the problem of

Lavoretory personnel ueing byproduct materie) outside the immediate con-
fines of B]ds. 815‘.

On 25 May 195G KRDL vas {ssued Byproauct Materiel license
No. 4-4B9-6 suthorizing the disposal of rediosctive weste at ses; the
iicense will expire 30 April 1961. New stipulations concerning packaging,
ledeling, snd disposal sites were noted., 1In addition, a 20-day edvance
notice to the AEC of NADL's intent to diepose of waste in the ocazan is now
required ss vell as & manifest of the load type and quantity,

18

FREm NN S S s Bep P .




The ABC amended NRDL's Byproduct Material License Ko.
4-487-3, effective 3 September 1959, &s follows:

B

Any byproduct mater-
1a]l with etomic Nos.

3-84 inclusive

100 curies

S curies each except:

00??7-5000 curies Iri% ~5000 curies
Cs,~.~- T50 curies lhuo =1000 curies

53333- 10 curies lLa -1000 curies
Sr’" - 100 curies Mixed FP-100 curies

Byproduct Meterial Licgnse No. b- *.87-;, effective 21 September 1959,

which asuthorized the use of ', Kn, and BB

in human volunteers, was

received, The following possession 1imits are authorized:

3
H
b2
K('laa

N’Bh&r

50 me
3 me
S me

The license expires on 30 Septexzber 1961,

A letter was forwarded to tne ARC by NRIL on 10 September 1959
requesting a modification to the Pu possession limit by NRDL license

No,ENM-35.

KRIL Redioisctope Cetslogue FNo. 7 was completed and dlsiributed

to all interested personnel.

19
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Waste Disvosal

Fourteen barge loads of radiosctive waste wvere discharged st sea

during 1959.
Dete Source
13 Feb 1956 UCRL (Berkeley)
Dugvay Proving Ground
19 Feb 1959 UCRL (Berkeley)
McClellan AFB
Dugway Proving Ground
26 Fed 1959 McClellan AFB
RSC Omkland
SFRS

UCRIL E.'Pﬂrkeley;
2 Ayril 1959 UCRL (Berkeley

MeJlellsn AFB

KRDL

1% April 1959 UCRL (Li\remose)
UCKL (Berkeley
EFNS
NNL

2h April 1959 WAL (Livermore)
KRDL

20 April 1959 UCAL (Livermore)

WKL
URL (Livermors)

(%)

Juns | 359

UCRL Berkeley)
FAS Alameds

3 June 1959

MzTlellen AFB

UGRL (Livermore)
23 June 1959 UCRL (1ivermore)

UOKL (Berkeley)
WoRL (Livermore)
NRIL

13 Oct 1959

UZRL (Idverncre)
McClellan AFB
UCRL SI.ivem.-re)
UCRL (Berkeley)
NAS Alameda
NRITL

UCHL (Berkeley)
RRILL

2 Nov 1959

& Nov 1959

12 %ov 1959

20

Total Curies

2,42
1.1
1.5
1.0

load types and quantities vere as follows:

Type eand Quantity

242 drums (88 tons
k2 drums (28 tons
3 blocke (31 tonms)
105 drume (36 toms)
k2 drums (19 tons)
27 drums (12.5 tonw
34 drums (1.5 tons
2 blocks (14 tons)
18 arums ’9 tons)
61 arums (17 tons)
1 block (8 tons)
158 drums (56 tons)
3 dlocks (30 tons)
114 drums (4O tons)
sk drums (15 tons)
1 dlock (6 tons)
12 drums (3.4 tons)
170 drums (6% tons)
T4 druns Sea tons )
16 drums (%.5 tons)
80 drums (32 tons)
96 drums (37 tons)
20k drums (61 tons)
152 d=ums (57 tons)
b tlocks (bh tons)
28 arums (8 tons)
180 droms (63 tons)
b blocks (32 tons)
9% drams (36 tons)
3 drums (2 tons)
14 blozks (350 tons)
Fiping (0.1 ton)
€ d-ums (3 tong)
2 tlocks (10 tons)
58 drurs sa& tons
96 drans (36 tons
L blocks (4h tons)
96 drums 536 tmu;
156 drums (42 tons
132 drams (50 tons)
4 hlocks (%0 tons)
305 drums (95 tons)
1 ¥ock (B tons)
% drums (17 tons)
243 dArums (89 tons)
2 blocks EB tons )
4 blocks {32 tons)
160 drums (65 tons)
k0 drums (17 tons)
2 blocks (2? tons )

. e At e W G
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The total amount of rediosctivity discharged during the year
vas 139.6 curies, distriduted through 187 tons of material, as follovs:

§ Couteiner Total Curies
. 3345 drums (z%g tons) 16.288
51 blocks (684 tons) 123.312
3396 conteiners (1879 tons) 139.600

The USS CAHOKIA reported B floating drums, ss follows:

19 Feb. 1959 - 2 drums

26 Feb, 1959 - 1 drum

14 Apr. 1959 - 2 drums

1l June 1959 - 1 drum

6 Fov. 1959 - 1 drum
All drums were sunk by rifle fire,

each time the barge is toved to ses,

taminated _in certsin areas with Pu_~

tamineted to less than 500 4/m per 60 co®.

sccept redicactive wastes after 29 June 1959.
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Personnel of NRDL &nd the USS CAROKIA continued discuseions regard-
ing the radiclogical safety mesasures for crew members sbosrd the YON-73
during weste disposal trivs to sea. Laboratory personnel méde recommenda-
tions to the Commending Offiecer of the CAHOKIA as 1o the degree of dress-
out required for the several poesible conditions of dbarge contamination.
Tutersction elso continued between KRDL snd SFNS personnel reistive to
the rad-sule aspects of loading the varge. They establiehed & procedure
requiring thet & EFRS wonitor conduct a eurvey of each loeded barge,
docunenting the reeults on & wonitoring form provided to the CAHCKIA

At one time during the third g grter the YON-T73 vas found to be con-
7 (maximum level - 100,000 d/m
per 60 en®). During repsir and overheul by SFNS, the barge was decon-

The USS CAHOKIA waes not eveilable for veste disposal trips to sea
until the fall of the yesr. The ARC Division of Licensing and Regulstions
vas given the required sdvance notice of the scheduled dumping detes.

The Chief of Kaval Operations hes directed the Commender of M3TS to
aesume respomsibility, within the Department of the Navy, for disposal of
radionctive wasie material at sea; this order vee effective on 1 July 1959.
Therefore, those sctivities which were disposing of radiocsctive westes
under the license of NRIUL have been & ‘vised thet this laboratory will not




After negotiating with commercial waste dieposal service companies
regarding the disposal of NADL radicactive waste meterial, it was finally
decided not to esteblish a standard contract because of the small mmount
of radiosctive waste currently generated by this Lavorstory, Instead,
individual purchase orders will be written at the time & sufficient
quantity of waslte has accumilated. .

Decontemination Laundry and Frotective Bquipment Issue
Contaminated Lsborstory Coats

Qisrter Conteminstion level (cym) Mo, by Division
Tl 4 Min. Max. Bio-Med  Chem Tech Other
1st 1,000 12,000 - 7 1 Unknown
2 BealthPuysics
2nd 1,000 50,000 4 3 i
3rd 1,000 3,000 L - R
Lth 1,000 20,000 (3 1 -

Project 1.40 Buvirommental Survey

The graph on page 23 sives quarterly sverages of the air
sarpling of cutside air and bicg. 815 air effluent. BEwvironmental
serosol sampling of inside and outside air indicated a significant
decresse of long-1ived radioaciivity since cessaticn of weapons tests
in L.e 7all of 1958, These data are consistent with those reported by
otler sotivities. The genernl level of long-14ved activities observed
during the last half of 1959 was one order of magnitude less than in
1958, At no tinme were levels recorded in either system which indicated
release of greater-then MPC levels of particulate redioactivity in the

eavironmental air,
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The sixth floor air exhaust sampling system, located on the
roof of Bldg. 815 was discontinued on 31 October 1959. After this date,
Bldg. 815 hood and air effluent was continuously monitored by the
new instrumentation setup in Room 618, Each 24-hour air sample is
automatically counted at the conclusion of the sampling period.

A record is made of the decay and total activity. It is believed
that with the improved sample collection and count juent

now available, better information will be obtained on the concen-
tration of radicactivity resulting from Laboratory operations that
are released to the envirurment, It is planned to test the sensi-
tivity of the szzpling equipment early in 1960. Tracer Quantities

of Aui%€ released in several Laboratory hoods by a fog generator
will be used,

Air and Water

Effluent ¥onjtoring System

The construction ef » liquid effluent collection and monitoring
system in the area adjacent 1o the west side of Bldg. Bl5 was completed
in 1959« This work $ncluded the excavation for and placing of two
15,000-gal, tanks designed 1o hold all nonsanitary La‘oratory waste,

The air monitoring system was acsexbled, installed, tested and
laced in working order during the year. Despite difficulties en-
countered and overcome on the sample collector and paper movement sys-
tem, the over-all operation of the system indicates that it is an
improvement over previous equipment of this type.

The following liquid and soil sanples were collected and counted
for gross beta-gamma activity.
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Location
Raln gauge

on roof
.

Barge tank

Ko, 1

Gun mole

tank No, 1

Gun mole

tarnk No, 2

GITR tank
(B1dg 364)

Polyvinyl
cateh pool

(GITR tank)

Barge tank
No, 2

Rear,
Bldg, 369

Tanks at NW

corner,
Bldg, 815

of Sample

Reln water
Rain water
Raip water

Liquid waste

Liquid waste

Liguid waste

Liquid waste

Rain wzter

Liquid waste

Soil

Iiquid waste

Date Sampled e or

5 Jan 1959
9 Jan 1959
14 Jan 1959

10

10

10

13

16

Mar 1959

Var 1959

Mar 1959

¥ar 1959

Mar 1959

Ear 1559

Mar 1959

Var 1959

rati

8 x 1007
1.8 x 1076
1.5 x 10-6

5x10°°

1,4 x 10°5

1.2 x 1075

2,2x106

2.5 x 10~5

2.4 x 1074

1.4 x 10°6

3.1 x 10°3

Disposition

Into Bay

Into Bay

Into Bay

Held in
tank

Held in
pool

Barreled

Barreled



Concentration
location Type of Sample Date Sampled pc/ee or ne/g Disposition

(:1?; 364)  Water in pump 18 Mar 1959 4.8 x 10'3 Indicetes

pump con-
tamination
Spray Booth -5
(Rx 1843) Iiguid veste 19 Mar 1959 9.3 x 10 Into sewver
Bldg, 364 Pump Water 17 May 1959 4.0 x 1073 Barreled
Rain Water 17 May 1959 3.9 x 1076 Into sever
Barge Storage tank 31 June 1959 KSA Into sever
Drainage from
barge 31 June 1959 NSA Into sewver

No semple snelysis for the disposition of tanked or barreled liquid
vEste vas required Quring the third quarter. One 11quid senple wes
enalyzed for SFNS. Ko detectsble a or 8 setivity was found snd the tank
eonients were discharged into the Bay., As additional information on

general background, & tap vater sample wes essayed and found to contain
Tod x 2077 yofee.

The 1iquid effluent collection system was completed and placed into

operation late in ths vear. A routipe sample apslysis was begun on

7 December 1958, A 1-liter srmple 18 processed for esch 15,000-gal helé-up

&nk prior to releese into the sanitary sever sysiem. Gross Bay and o
counis ere mede on esch semple. NBS-£9 recompends en VPG of 2 x }2; p;:béci'a
fog &n cogupatiopal expogure of 168 hr/wk if the isotopes SA9V, 1129,
Ra®57, Re““Y, Ra““°, Pe“ ’and Th-nstursl are not present. Since none of
ese isctopes is currently in use at NRDL as an unconlined source, an
MFC of 1 x 107%c/ce (108 of the Industrial MPC) for uncontrolled release
into the sever system has been established. A 100-ce aliquot fram each
1-1iter sarple is accuwuleted for one month, &t which time & detailed

radiochemical analysis is mede to confirm, for the record, that the above
isotopes &re not present,

A nev 1liquid-sample processing syelem is being designed thet will
urmit 8 number of sagples to be evaporated &t the ssme time. This should

be in operstion in 1960 snd w11l significantly reduce the sanple processing
time,



t tori

The uncontrolled epaces in B
everage accumulated dose per 24 h
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ldg. 815 that were monitorsd and the
ours, by quarters, were ss follows:

Location Average Daily Dose (gzg!
st Q 2rdq 3d Q ith Q
Room 5193 1 10 2 2
Room 480
N wall 30 20 1 4
S wall 10 6 2 9
E wall -- - 2 4
Room 448 1 - 2 1
Room 448
Outside wall passage-
way ol s - 1
Room 595 40 3 2 ..
665 12 3 6 13
666 1 oo 1 3
579 3 10 5 .-
682 -~ -~ 1 6
687 -- - 1 6
97 -- -—- 1 6
Room 597
Du'side wall
Pas: \ge - - 1 7
Room 597 passageway - - .- 1
Room 591 -—- - 2 2
Room 61.9
N wall - 1 1
E wall - e 1 1
S wall —- .- 1 1
K »wall — i 1 1
Room 2117
S wall — - 8 -
E vall - - 3 17
Hdoom 2181
S wall - - 6 '3
Room 2129 —— . 1 5
Room 110
S wall -- -- 1 2
N wall - - e 2
K wall - - 9 6
E wall - -- 2 2
Rooa 2177
S wall - - e 9
Room 165
N "A" frene - - .- 6
S "A" frame -- - - 7
E *8]1 - - -— 5
N wall - - iy 5



- TR RGO e e S e W S — A -
- - - v = - w & Etams o AW s ey . va

The controlled epaces in Bldg, 815 that were monitored and the average
accumilated dose par 24 hours, by Quartiers, were as followss

Location L4
et ©
Room 4121
N wall 1 5 10 12
E wall 6 20 30 10
5 wall 6 20 40 9
¥ wall 1 5 10 6
Room 1109
N wall 10 25 140 20
E wall 40 20 60 57
S wall 50 - 135 130
W wall 30 = &0 40
Room 110
¥ w1l - - 50 .-
Room LS50
f wall - - 50 100
Room 2125
N well - -- 1 g
E wall - -- 6 8
S wsll - .- 1 8
F =all - - 1 10
Room 187
Near operator's benche .- 1 - |
Opsrater's bench - .- .- 2
Room 4128
N wall - - - 18
E wall - - -- &0
S wall - - - 17
K sal) - .- - 23
Fldg, 216
Entrence to
Terget Room - . .- 100

Project 1,50 Rad-Sefe Instrmentation

After the Jordan S-channel remote ares monitoring system was finally
made to conform to the original Laboratory specifications by the contractor,
it was sccepted ty NiL, nnd Installad in Hldg, 510A, Consideration fs still
bodng given to the use of this eystem to support the shielding program,

A S<ipeh zive-sulphide scintillaticn counter for the messurement of
alpha radiation from air senples collected by the Staplex Air Ssmpler wes
designed, fatricated, and is being tested by NRDL; this unit will sugment
the 3-inch counter now in use, Effort is being made to correct trouble '
exporienced in reproducing counts cbtained from standard samples, -'
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A prototype water line monitor was designed and built to o
monitor one of the msin sewer drains from Hldg, 215
tested and installed on the main inlet line to the 1iquid effluent collec-
tion cystem, The monitor consiste of a 1-1/2 {nch (dianeter) by 3/4 inch
(tbiekrnm counting crystal (Kal) in a probe that is connected to a rate
weter and recorder,

/. single-channel gamma redfstion woniter vas built for use with the
200-curie traveling source ("snake source®) used on the USS COWPENS,
and T-329 were received on s one-

Tritium moidtoring equi pment 7-289

yoar loan besis from BuNEPS, The T-289, being used for tritium air monitor-
ing, bas deon set up in Room £24 where curie quantities of tritiun gas are
being handled, The 1-289 was checksd against a known sample of iritium gas
und indicated a concentration that wes within 20% of the known value, The

T-329 15 used for tritium urinalysis; it has been calibrated and set up for
e

Progrem 2,0 Rad-Safe Evalustiop

This program is chdefly concernsd with the evaluation of special radio-
logical prodlems within the Laborstory and from outside activities, About
108 of the total avsilable effort wae devoted to these evaluations, This
program is divided into two subgroups to facilitate Frogram planning and

reporting,
Project 2,1 Raddolegicsl Pvalustion and Procedural Development

!_%. In compliance with a request of the Naval Training Device
Center (NTDC), Port Fashington, Now York, as to the recdrements for trein-
ing equiment capable of dissenirating radicsctive waterial to simulate o
fallout situstion, a synoptic outline of the proposed opereting procedures
for the training device was submitted by ¥RDL for review, The outlinoe was
sccepled and a rough draft of the operating procedure manusl was complated,

:
2
q8
g
¥

Completed nlso were a tentative design for a depleted urantunm shipping container

and a vorking prototype of & uodified AN/PDR-184 using the electrories from
&n Eberline ON counter (E-112B), 1In order to establish the extent of future
¥oryk on the evaluation of the radiclogical trainer, a conference has boen
tcheduled for early next year at NIDC,

the stornge area after it had been decontaminated in Marsh 1957, W¥onitor-
ing of the storage wrea indicated the presence of some low-level contamina-
tion, A portion of this contemination was fourd to be rensvable and was due
1o the oxidation of the paint, It was agein recommended that the wells be
‘ceontaminated and rejainted ,ith two coste of peint,



An evalustion was made of contamination associated with the removal
of rafium markers from interior comwunications equipment haniled by KSC,
Recomnended procedures to be followed during the removal of msrkers and
decontaxination of equipment were forwarded to NSC by NRDL,

The redon concentrations in NSC's Hldg, 312 were measured by NRDL
personnel; recommendations on possible methods of reducing the concentration
of 1 x 10°8 nc/ec will be made,

Racommendations on the red-cafe aspects of handling and decontamin-
ating 1adiun-contaminated equipment were presented to persomnel of the
¥edical and Safety Departments of NSC,

At the request of the NSC Madical Director, a radiclogical monmitor-
irg survey wao nade of the NSC perconnel office (south gats), A minor amount
(2006000 &/n per 60 a}) of radium contaniuation was d ted on the lamin-
ating machine end on the bench area (1000 d4/m per &0 noar the laminating
machine, This conrtamination was relessed from four rsdio-lite strips
(1/2 in, x 4 1n,), esch contsaining 10 ug of redium, that were laminated about
five months earlier in an attenpt to control the loose radic-lite materdal,

It is estinmated that about five drops (about O, ) were exuded on the
mechine; the tulk of thie was immedistely cloano{\‘ip. In order to establish
thet there vas no internal contaminstion of perscnnel who were working with
the Jaminetivg machine, & redicchemical analysis of urine and stool samples
ves made, As a result of the monitoring, an estimation of the smount rpilled,
clinfeal examination, and bic-sssay of the urine and feces of the erposed
personnel, 1t was concluded that there was no evidence of eignifieunt radium
wpasure in the persounel lrvolved and that no injury to thelr ‘:alth resulted,

Army Sipral Depot, Cscramento, GCeneral heelth physics problems,
frcluding photolosinetry and inctrument calidration, were discussed with
personnsl of the Signal Depet Nuclear Branch,

o¢_Feach Neval Shipyard (LENS), Pxieting training films on
ponitoriyy . the nse of milftary radiacs were reviewed with a representa-
tive of LBENS who has be:n designated ar the technieal coordinstor for five
row traindrg filse, Techrdcal errcre in existing films were pointed out and
suggestions were nade on poseible content for the five new films on monitor-

ing with military redface,

San Franclsoo Nsval Shiryard (SFNS), G&FNS INST 9200,1A, Chapter 3,
"Rediclogioal Huzards,® was reviewsd and commente were made on the proposed
revision,

Technical mssistance was provided during the deconteminstion of
Lthe was%e disposal barge (YGN-73) snd ia the evalustiom of air, liquid, and
wipe samples collected during the decontanrinatiom operation,
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USS HANCOCK (CVA-19), Instructions were given to three USS HANCOCK
medical officers on the use of a Western Densitometer, Photodosimetry pro-
blems associated with the use of medical X rays and handling of redicactive

nsterials were discussed,

8 ] « NRDL assisted the Dispen-
sary in the investigation of an X-ray dose received by a technician and in

t1 » Consultations were held with the

induetrizl hygienist in connection with waste packaging procedures and the
proper hardling and disposal of = large quantity of redium dial paint,

Secretare General Chant vals d Pollie 3 ¢
Information on NRDL waste-handling procedures and detsils of the disposal
barge (YGN-73) were compiled and forwarded to BuShips for sending to le
Secretare General, Chantiers Navals de la Pollice, Paris,

The contemination dats
Tre availsble data to date sre too meager to allow any conclusions to be
reached, It was recommendod that all sanples with a possibility of being
contaninatad be processed, and that the resulting data be examined before
any conclusions are drewn,

BuDOCKS, OPNAV INST O4L040,22A of 30 June 1955 was reviewed, Rocom-
mendeticns were made regarding items (pertinent to red-cafe) that should be
edded to the equipment taken to advance hases,

Naval Ordnance Facilit Ra ¢/o Fr0, Yew o At the
request of NOF, information on redistion effects snd radiac instruments was
forwarded to the fecility,

Natio ndustr Conf Board Cla New York, Information
concerning rad-safe training practices, equipment, and procedures was fur-
nished to the Manager of the Industrisl Atomic Energy Department of the NIC,

John 1, Thompson & Co,, Fashing ton, DG, Information concerning
vipe testing procedures and evalustion was transuitted to Johnm I, Thompson &
Company, The information was to be used in connection with the preparstion
of an ordnance pamphlet (OP 2507) beirg written for the Bureeu of Naval Weapons,

KcClellan Air Forcs Base. R} raximately 35 fils exposed in en
RC-111 sircraft were evalusted for the Sanitary and Industrial FEygiene Engineer
st the 2793rd Adr Porce Hospital, A1l film indicated positive exposure to low
energy radiation from the electronie tubes used in the sircrafi's radar sets,

American Ipdustrial Hygiene Association (AI#A), A presentationm

was pade at the March meeting of the Northern Califor:fa Section of the ATHA
on Lhe conte-ts of TR-283, *Contaminstion Control Procolures for Special
Weapons Aec ite O



Superintendent of Documents, G, Washington 25, D.C., at 60 cents per copy.

At the end of t cmnp;ummtd;w‘ortb.ﬂmlwwfw
Volume 11 wae complete, It was estimated that the phict sstats of this volume
world be sent Lo BuShips for review early im 1960,

The platas for Volume IIT were forwarded to BuShipe for printing
on 28 Octoder 1959,

NRDL INST 5100,10 Rad-Safe Regulations apd Proe o This
instruction, entitls’ *Rud-Safe Precautions,™ sas relessed the Comnanding
Officer end Director of the Laboretory under vate of 13 February 1959,

FADC « The report, entitled "Contamination Control
Procelures for Special Wespons Accidents,® was completed and iseued ag
mll-m-zaj.

Photodosimetry Cali ion. Calibretion curves vere obtained for
( S ———— %
Co™0, for Both the old and re new emulsions of dosimetry fils, A calibrs-

tign curve for the fim emuls ion currently belng used was prepared using a
Bald0 . 14140 5or0a, Studies on the effect of overdevelormsut and degree
of film fading were nade,

Project 2,2 Rsd-Safe Training

b "sunl of NRDL Technical Services Department were the recipients of
8 mumber of specialized radt clogical safety training programs during the
yeer, These programs wore affective in doproving the individual®s under-
standing of the Laborstory's radesafe practices, J- addition, the outlines
for two radiclogical safely courses jlanned for Fresentation to designated
personnel of the Technical Services Daperiment during FY1960 have been pre-
ared,

™wo proposed rad-safe courses plamned for future presentation to per-
sonnel of the Scientifie Depertment have been apj~oved by the Command {ng
MTicer of NHDL,

A lecture on "Health Fhysics Considerations® was delivered to SFNS
radiac coordirators as part of an orfentetion course on neutron redises,

An outliae of the material to be presented as a part of the Melical
Officars Training Course to be held at the Naval Schools Command, Tressure

Island, was prepared,




Program 3,0 Special Operstions

About 8% of the total Realth Physicr Divicion sffort was expended on
Frogram 3,0, The program is divided inte four subgroups to facilitate
program planning and reporting,

Project 3.30 Stoneman II Red-Safe Suppart

m&mnm-hfonportm prepered, reviewed by the Reports
Review Board, and {ssued as TN-111,

Project 3,40 M?‘—EM!MM&M&M
Profect 173

Rad-safe suppurt was provided to NOTS for wespons vulnerability tasts
condvcted ir March, May and November 1959, No significant rad-safe problems
were encountered, although minor contsmination problems were observed, The
reports of these tests ware issuad 1n April and June 1959 and January 1960,

respectively,

Special samples were collectod and an analysis an? evaluation of them
vas made at NHDL in connection with the evalustion ¢’ _ue contamination
potentisl of the operationa) suitability tests progrem conducted at NOTS,

Reports Review Board; following approval hecesser, action will be taken to
forward the report and related information to NOus,

Project 2,50 Rad-Safe Supnort for RADCON

Effort in this <rea was expenied on (1) participation in the RADCON
exercise held at Moffett Fleld on 3 Merch 1959; (2) checking out the counte
ing equijment assigned to the RADCON tesm; and (3) preparstion of a saries
of Pu standerds for field use with monitoring {nstruments,

Project %,60 Rad-Safe Surport for Cewp Farks

A rediclogical buokground survey of the Camp Parks area was started in
the latter part of Rugust 1959, Five air- sampling stations were established
Lo operate continuously, PFour of these are loceted on the test site peri-
phery end one at the center of the site. Forty-two environmental sir samples
vore collected end analyzad prior to the arrival of any rediusctivity, The
pvecsge activit: (on the teals of counting & 24-hour collection sanmple,

6 lir after eolloction) 1s about 1 x 10-11 pefee. Avout 50 envirommental
sunples were also taken, These samples inclode sofl, sanitary sewar effluent,
&nd vegetation samples, The sanples were analyzed by the Analytical and
Standards Branch, and the report indicates thet the level of activity was

&0 low that epectral analysis was not possidle,

33



Following the arrival of radioactivity, 150 environmental air samples
were taken on the Camp Parks p-rllfhu'y. The highest specific activity
noted at any etation was 9 x 10° l{;e{fc and the everage concentratiom for
these peripheral stations was 5 x J0°11 uc/ce. Five additional air-
eanrling stations were located around the perinmeter of the target complex
and operated contimuously during the experiment, Ninetoen sir es taken
et thece five stations showed s maximum concentration of 1,6 x pc/ee
and sn average concentration of 1 x 10710 ne/ec, Twenty-four epot air
samples were teken during wvarious phases of t!_:a experiment, All spot samples
except two were helow the 40-hr MPC of 4 x 1078 nc/ce, The two samples that
exceaded this MPC were for 10-min periods dwing the spraying of the radio-
activity on to the sand, The specific activity of the twn samples was
2,2 x 1076 peo/ec and 7,2 x 10°7 pefee. (The MPC for a 10-min exposure is
9.6 x 1076 ne/oc),

A change etation and rad-safe isesue area were set up in Hldg, 880,
Storage space for the radioactive simulant has been established in Igloo D
(2 remots magazine storage ares) with a 80114 waste disposal pit (for
short-14ved radioactivity) set up scross the rosd, Core samples were taken
down to 8 £t, N¥o migration of sctivity into the scll was observed, The
"Hot Call" in Bldg, 121 has besn checked for radiation leeks, KNons was
found mand the "Hot Cell" eppears to opersate satisfactorily., Air-sampling
devices have been installed within the cell and st the operatar's window,

A document entitled "Rad-Safe Criteria for NRDL Operstions at Camp
Parks" was lssued by the Chairman of the Radioisotope Committee in August 1955,
This jablicstion, which represents s recep of ¥ADL, state, federal and other
nertinent regulstions, is to serve as en interim red-safe guide until a more
formal plan is ’ssued,

Approximately 35 persons wers involved in the test operstions, The
maxinum whole-body deep dose recelved was 4,0 r with the average dose being
sbout 2,8 r, Come intsrnzl contamination was detected, The naximum spe-
ifie activity found in the urine was 2.4 x 1073 yc/1 for a 24-hr zample,

This i& considered well below the level that wonia .ndicste that a significant
pert of the MPEB for Bald0 . 1a 0 (10 pc) was retained, Changes are belng
mude in the equiment and experimental procedures prior to the next experi-
pant to ensure that ell exposures of personnel will be below 3 r per quarter,
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Naval Pos.gracuate School, Monterey

Comuander, Naval Ordnance laboratory
Commandant, Twelfth Naval District

20, Naval Medical Field Research laboratory, Camp Lejeune
00, Raval Schools Coumand, Treasure Island

ARMY

Chief of Research and Develepuent (Atomic Div,)
Chief of Research and Development (Life Science Div,)
Chief of Engineers (ENGHD-S)

Chief Chemical Officer

0G, Chemical Corps Res, and Dev, Coumand

Hq., Chemical Torps Materiel Command

00, Chemical Corps Training Coomand

Companiant, Chemical Corps Schools

00, Chemical Warfure laboratories

00, Chemical Corps Wuclear Defenve Jaboratory

0, Army Environuental Health laboratory

00, Army Medical Research laboratory

Direztor, Walter Reed Ammy Medical Center

Brooks Army Medical Center

Hq., Aray Nuclear Medicine Research Detach., Burope
0G, Quartermaster Res, and Eng, Command

irector, Operations Research Office

Hq., Dugway Proving Ground
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55-57
58
59

61
62-63

£5-66
67

£9
70
71-72
3
T4

75
76
77-86
87

109-110
11
112
113
114
118
116

The Surgeon Ceneral (MEDNE)

Office of the Surgeon Ceneral (Combet Dev,)

0G, Bngineer Res, and Dev, laboratory (Library)
Director, Office of Special Weapons Development

AJR FORCE

Assistant Chief of Staff, Intelligence

Comander, Wright Air Development Diviaion (WWACT)
Coummander, Adr Res, and Dev, Comand (EDSTIS)
Conmeandant, School of Aviation Medicine, Brooks AFB
00, Shool of Aviation Medicine, Gunter AFB
Radiobiological laboratory

Commander, Spscial Wespons Center, Kirtland AFB
Director, Afr Oniversity 1 brary, Maxwell AFB
Cormander, Technical Training Wing, 3415th TIG

05, Cambridge Besearch Center (CRZT)

00, M:Clellan AFB (Dantman)

[ASA

Cridef, Defense Atomic Support Agency il.ibm )
Ch'ef, Defense Atomic Support Agency mmﬁ
Armed Services Technical Information Agency
Arwed Forces Tnstitute of Patholegy

Ol

Office of Civil and Defence Mobillgalion, Battle Creck

AEC ACTIVITIES AND OTHERS

Public Health Service (Dunning)

Life Science Officer, AEC, Wishingion
Division of Riology and Medicine (Bensen)

AEC Scientific Representstive, Japan

Argonne Cancer Research Hospitsl

hrgonne National laboratory (Library)

Argonne Katfomal laboratory (FEge)

Atowmic Fomdb Casualily Comnission

Atomic Energy Commiesion, Washinglon (Library)
AEC, Washington (Div, of Licensing and Reg.)
Baltelle Meworial Institute

Brooktaven Kational Laboratory (Library)
Prookhaven National laboratory (Cowan)
California Department of Public Mealth (Merrill)
Chicago Operations Office

Colutbia University (Failla)

Combustion Brgineering Company (Hoover)
CONVAIR, Fort Worth (Paschal)

duPont Company, Savannah (Patterson)

General ¥leciric Company, San Jose (Thorburn)
Genoral Klectrie Company, Idaho Falls (O'Brien)
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117
112
119
120
121-122
123
124
125
126
127
122
129-130
131
132
133
134
135-138
139
140-141
142
143
1k
45
46-247
48

=8 149-150
151
152
153-167

169-21%

Ceneral Electric Comparny, Richland (Mickelson)
General Flectric Vallecitos Atomic laboratory (Sadowski)
Idaho Operations Office (Horan)

Enolls Atomic Power laboratory (Cherubin)

los Alamos Scientific laboratory (Library)

los Alamos Scientific laboratory (Shipman
National Academy of Sciences

National Aeronautice and Space Administration
National Pu. eau of Standards (Lib

National Bureau of Standards (Taylor)

New Brunswick Area Office

New York Operations Office (Library)

New York Operations Office (Eisenbud)

Found laboratory (Meyer)

Onk Ridge Institute of Nuclear Studies

Oak Ridge National laboratory (Morgan)
Pillips Feiroleum Company (Library)

Phillips Petroleum Company (McCaslin)

Public lealth Service, Washington (Terrill)
Public Health Service, San Prancisco (Kinsman)
Public Health Service, Savannah

San Francisco Operations Office (Blanc)

Sandia Corporation

University of (alifornis lawrence Radistion lab. » Berkeley

UCKL, Berkeley (Garden)

University of California lawrence Radiation Iab,, Livermore

Westinghouse Atomic Fower laboratory, Pittsburgh (Barnes)
westinghouse Electric Corporation, Idaho Falls (Farkas)
Technical Information Service, Oak Ridge

USNADL

SNADL, Teehnical Information Division
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